1. Background {#sec15189}
=============

Cataract is one of the most prevalent surgical operations performed in old ages. Approximately 1500000 cases of cataract surgery are performed annually in the United States ([@A2316R1]).1 General anesthesia, retrobulbar and prebulbar blocks are associated with many complications ([@A2316R2]-[@A2316R5]). Recently, topical anesthesia is widely accepted in cataract procedures, and has become the first choice in most cases of planned routine cataract surgery ([@A2316R6]). Pain experience in topical anesthesia can lead to complications.

Thus, applying analgesic medicine to alleviate pain is necessary. Narcotic drugs, propofol, and benzodiazepines are the drug of choice and have been employed to some extent and have led to the reduction of anxiety and pain in patients ([@A2316R7]-[@A2316R9]). More research is needed to identify drugs that have the most benefits and least side effects. Remifentanil is a selective narcotic agonist with analgesic power and chemically it belongs to fentanyl group. It has estery structure and high metabolic rate and has liver and out of liver elimination path. In addition, kidney and liver failure has no effect on medicine metabolism of this drug ([@A2316R10]). Propofol is one of the medicine belonging to the alkylphenols derivative that is insoluble in water in room temperature and soluble in fat and has high metabolism rate. This study was designed to evaluate the effectiveness of this analgesic substance in pain relief, blood pressure and heart rate changes, surgeon satisfaction, nausea and vomiting during the operation in compare to remifentanil in phacoemulsification surgery using topical anesthesia.

2. Materials and Methods {#sec15190}
========================

This study was conducted by using a double blind clinical trial research design following the approval of ethical research committee of Kashan University of Medical Science (KAUMS) on 100 patients scheduled for phacoemulsification surgery from December of 2009- April 2010 in Matini Eye Center Hospital of Kashan. Before participating, patients gave their written informed consent. The patients were randomly assigned into two equal groups (n = 50). Following the admission in the operation room, interavenous line was set then heart rate, blood pressure and arterial oxygen saturation was assessed. The exclusion criterion were conditions such as dementia, severe loss of hearing or vision sufficient enough to cause cooperation failure, mental retardation, uveitis, history of eye trauma and glaucoma. For topical anesthesia tetracaine drop was used four consecutive times within 5 minute time interval. The subjects in the propofol group received 3mg/kg/hr while the patients in the remifentanil group received 3 µg/kg/hr of medication.

If patient complained of pain, the amount of medication was increased by 1mg/kg/hr in propofol and 1 µg/kg/hr in remifentanil group and when the respiratory depression observed, the amount of drugs was reduced. Following the start of the surgery procedure and every 5 minutes, blood pressure and heart rate was measured. At least 3 minute after the start of the medication administration phacoemulsification and foldable implantation was done in routine procedures. At the end operation, the data including intensity of pain during the operation was assessed by using visual analog scale (VAS- scoring range 0 to 10), surgeon satisfaction (rating excellent to bad), frequencies of respiratory depression (O2 sat \< 90%), and nausea and vomiting was recorded. These data in addition to the demographic characteristics of the patients were analyzed using SPSS software. Independent T-test used for comparing mean age, phaco time and mean pain between groups \< t-student used for comparing change in blood pressure and heart rate before and after beginning of surgery and Chi squared test were employed to comparing sex, distribution of the patients according to the pain rating scale during the operation.

3. Results {#sec15191}
==========

The results of analyses showed that there were no significant differences between the age, sex and duration of phacoemulsification ([Table 1](#tbl4383){ref-type="table"}).

###### Comparing the Age, Sex andPhaco Time of Patients Undergoing Phacoemulsification

  Variable                  Remifentanil   Propofol      P value
  ------------------------- -------------- ------------- ---------
  **Mean age, years± SD**   69.94±12.5     70.60±12.4    0.87
  **Sex**                                                0.46
  Male                      24             23            
  Female                    26             27            
  **phacotime(seconds)**    67.76±19.22    65.16±21.43   0.52

There were no significant differences between the systolic and diastolic blood pressure of the patients before the operation. However, there was a significant difference between the systolic and diastolic blood pressure of the patients in the propofol group while such differences did not occur in the remifentanil group ([Table 2](#tbl4384){ref-type="table"}).

###### Comparison of Hemodynamic Changes in Patients Undergoing Phacoemulsification inRemifentanil and Propofol Condition

  Group                                               Before start of operation   After start of operation   P value
  --------------------------------------------------- --------------------------- -------------------------- ---------
  **Remifentanil**                                                                                           
  **SBP^[a](#fn2723){ref-type="table-fn"}^(mm/hg)**   135.50 ± 21.20              132.10 ± 20.50             0.41
  **DBP^[a](#fn2723){ref-type="table-fn"}^(mm/hg)**   87.49 ± 14.64               83.27 ± 12.35              0.12
  **HR^[a](#fn2723){ref-type="table-fn"}^(bpm)**      62.34 ± 16.37               60.47 ± 17.74              0.58
  **Propofol**                                                                                               
  **SBP(mm/hg)**                                      130.45 ± 18.17              122.32 ± 16.19             0.02
  **DBP(mm/hg)**                                      88.63 ± 13.76               83.23 ±11.7                0.03
  **HR(bpm)**                                         65.54 ± 17.55               58.44 ± 14.17              0.02

^a^Abbreviations: SBP, Systolic Blood Pressure; DBP, Diastolic Blood Pressure; HR, Heart Rate

The mean value of pain for the remifentanil and propofol medications were 1.02 ± 1 and 2.6 ± 1.7, respectively (P = 0.001). The frequencies of pain within 0 to 2 scale was 46 in the remifentanil groups whereas this rate was reported by 30 patients in the propofol condition (P = 0.001). The satisfaction rate of surgeons was higher in remifentanil group (P = 0.01). The frequency distribution of the patients according to the pain rating scale during the operation and the rate of satisfaction of surgeons with respect to the patients\' cooperation during the operation are presented in [Figures 1](#fig3499){ref-type="fig"} and [2](#fig3500){ref-type="fig"}.

![The Frequency Distribution of the Patients According to the Pain Rating Scale During the Operation (VAS)](ircmj-15-424-i001){#fig3499}

![The Frequency Distribution of the Patients According to Satisfaction of Surgeons With Regard to the Patients\' Cooperation During the Operation](ircmj-15-424-i002){#fig3500}

Overall, 2 patients in the remifentanil group faced with respiratory depression, however, there was no differences between the two groups (P = 0.24). In addition, no patients in both treatment conditions experienced nausea and vomiting.

4. Discussion {#sec15192}
=============

The results of this study showed administration of 3 µg/kg/hr of remifentanil compared to 3mg/kg/hr propofol resulted in more pain relief and fewer changes in hemodynamic condition without any more respiratory depression, nausea and vomiting. Researches that assessed the effectiveness of these medicines in patient with topical anesthesia are scarce and the majorities of these in cataract surgery are in the patients with retrobulbar or prebulbar anesthesia or in non-eye surgeries. In this study, the hemodynamic changes in the propofol group was more than the remifentanil group, systolic and diastolic blood pressure was significantly decreased in the propofol group but this change was not statistically significant in the remifentanil group. Lauwers reported similar findings ([@A2316R11]). Also, the results of Mingus reported that propofol resulted in significant hemodynamic changes compared to the remifentanil ([@A2316R12]). These changes may have occurred due to the known effect of propofol on hemodynamic of the patients and such effect are not so pronounced on hemodynamic response of patient when narcotics such as remifentanil are administered.

In the present research no significant differences between the frequency of nausea and vomiting was found between the two groups. Mingus, ([@A2316R12]) in their study reported that administered dose of 12 µg /kg/hr resulted in 60 percent nausea and 21 percent vomiting. In one study conducted by Servin, ([@A2316R13]) it was found that the use 6 µg /kg/hr remifentanil caused 26 percent nausea and 6 percent vomiting. By reducing the dose of remifentanil in our study, the frequency of nausea and vomiting was considerably decreased. The results of this study with regard to the frequency of nausea and vomiting was in agreement with the results of the study reported Akcaboy ([@A2316R14]), who used remifentanil (0.5 µg/kg followed by 0.05 µg /kg/min) for anesthetic purpose during colonoscopy that did not report any nausea or vomiting. It is reasonable to assume that there is an association between the dose and frequency of nausea and vomiting when the dose is reduced to 3 µg/kg/hr there is limited frequency of these sing and symptoms.

The result of this study showed that the intensity of pain in the remifentanil group was significantly less the propofol group. Akcaboy reported similar results in study when they compared the effect of remifentanil versus propofol during colonoscopy ([@A2316R14]). Other investigators also have reported similar findings ([@A2316R11], [@A2316R13], [@A2316R14]). Since propofol has no pain releving effect in comparison to remifentanil. Remifentanil belongs to the narcotic groups and exerts its effect through the µ receptors, these finding are explainable. In our study, only 2 cases of respiratory depression were observed and after the dose was reduced, this effect was eliminated. In the propofol treatment group, no respiratory depression was observed. In a study that was conducted by Boezaraat ([@A2316R15]), a 0.5 mg /kg dose of propofol was compared with 0.3µg/kg remifentanil before the peribulbar block and no respiratory depression was observed. Lawerz ([@A2316R11]), showed that anesthesia by using 6 µg /kg/hr dose of remifentanil compared to 3 mg/kg/hr dose of propofol shows more respiratory depression and with reducing the remifentanil dose to 4.5 µ /kg/hr results in elimination of such condition. Servin ([@A2316R13]), also reported similar results for the remifentanil group. It seems like there is a relationship between the dose and the respiratory depression and by reducing the dose, the problem is alleviated or removed. With respect to the surgeon satisfaction, remifentanil group significantly had more cooperation with the surgeon. Akcaboy ([@A2316R14]), Xu ([@A2316R16]), also reported that patients receiving remifentanil had more cooperation with the surgeon in relation to the propofol group. Such findings are probably due to the pain relieving effect of this medicine. The results of this study indicated that using low dose of remifentanil in comparison to propofol results in less pain more surgeon satisfaction without respiratory depression or considerable nausea and vomiting. Further research, in larger group for the evaluation of other medications such as fentanyl and alfentanyl is recommended.
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**Implication for health policy/practice/research/medical education:**

This study is going to compare remifentanil versus propofol effect on pain and homodynamic in patients undergoing phacoemulsification with topical anesthesia.
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